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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a substrate 
treating method by which a coated substrate film having 
corrosion resistance and flatness is deposited on a 
metallic body to be coated containing magnesium without 
using chromium. 

SOLUTION: When subjecting a metallic body 8 to be 
coated containing magnesium to substrate treatment, 
the metallic body 8 to be coated is dipped into a fluorine _J 
compound-containing treating solution 3 to which a 
surface tension reducing agent such as ethanol is added 
to deposit a chemical conversion film of magnesium 
fluoride on the surface of the metallic body 8 to be 
coated. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] the fluorine compound content processing liquid which faced carrying out surface 
treatment of the body containing magnesium painted [ metal ], and added surface tension 
depressant for said body painted [ metal ] — being immersed — the front face of the body 
painted [ metal ] — formation of magnesium fluoride — the surface treatment approach of the 
body characterized by making the film generate painted [ metal ]. 

[Claim 2] The surface treatment approach of the body characterized by making the oxide film on 
anode which faced carrying out surface treatment of the body containing magnesium painted 
[ metal ], was immersed in the fluorine compound content processing liquid which added surface 
tension depressant in said body painted [ metal ], performed anodizing, and contained magnesium 
fluoride on the front face of the body painted [ metal ] generate painted [ metal ]. 
[Claim 3] The surface treatment approach of the body given in either claim 1 characterized by 
surface tension depressant being alcohol, or claim 2 painted [ metal ]. 

[Claim 4] The surface treatment approach of the body according to claim 3 characterized by 
processing liquid containing ethanol 300 - 400 mL/L, and the saturation hydrofluoric acid 100 - 
150 mL/L painted [ metal ]. 

[Claim 5] The surface treatment approach of the body according to claim 3 characterized by 
processing liquid containing ethanol 300 - 400 mL/L, and ammonium fluoride 100 - 200 g/L 
painted [ metal ]. 

[Claim 6] The surface treatment approach of the body according to claim 3 characterized by 
processing liquid containing ethanol 300 - 400 mL/L, the saturation hydrofluoric acid 50 - 100 
mL/L, and ammonium fluoride 50 - 100 g/L painted [ metal ]. 

[Claim 7] The surface treatment approach of the body according to claim 1 to 6 characterized by 
carrying out bubbling of the nitrogen gas into processing liquid painted [ metal ]. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the surface treatment approach of the body 

containing magnesium painted [ metal ]. 

[0002] 

[Description of the Prior Art] As the paint pretreatment approach of magnesium or a Magnesium 
alloy, there are various kinds of chemical conversion approaches shown in JISH 8651-1995 "a 
Magnesium alloy corrosion prevention art." These chemical conversion approaches are arts 
which form the coat of a stable chromium compound on the surface of a Magnesium alloy using 
the processing liquid which uses a chromic acid as a principal component, and were excellent in 
respect of corrosion prevention. 
[0003] 

[Problem(s) to be Solved by the Invention] However, by the above-mentioned conventional 
chemical conversion approach, harmful chromium will be contained in a coat or waste fluid, and it 
is hard to call it a desirable art to an environment. It is supposed as one of the corrosion- 
resistant coats other than a chromium compound that magnesium fluoride is effective. However, 
it is difficult to form a coat in homogeneity to the cold shut and ****** of a fabrication article 
until now using the processing liquid which uses only a fluorine compound as a principal 
component, chemical conversion or since it had anodized, and the present condition is correcting 
in the case of paint. 

[0004] This invention solves the above-mentioned problem, and it aims at offering the surface 
treatment approach which can form the paint primer coating layer which combines corrosion 
resistance and smooth nature, without using chromium for the body containing magnesium 
painted [ metal ]. 
[0005] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, this 
invention reduces the surface tension of processing liquid rather than water by adding surface 
tension depressants, such as alcohol, in the processing liquid containing a fluorine compound, and 
raises a cold shut or the permeability to ******, and it enables this to form in the front face of 
the painted body the coat which combines corrosion resistance and smooth nature. 
[0006] namely, the fluorine compound content processing liquid which faced this invention 
carrying out surface treatment of the body containing magnesium painted [ metal ], and added 
surface tension depressant for said body painted [ metal ] — being immersed — the front face 
of the body painted [ metal ] — formation of magnesium fluoride — it is characterized by making 
the film generate. Moreover, this invention is faced carrying out surface treatment of the body 
containing magnesium painted [ metal ], is immersed in the fluorine compound content 
processing liquid which added surface tension depressant in said body painted [ metal ], performs 
anodizing, and is characterized by making the front face of the body painted [ metal ] generate 
the oxide film on anode containing magnesium fluoride. 

[0007] the mold goods with which the body containing the magnesium which the surface 
treatment approach of this invention makes a processing object painted [ metal ] was 
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manufactured by the conventional processing approaches, such as a sheet metal and dies 
casting, from magnesium or a Magnesium alloy — it is — for example, television, a personal 
computer, CD and DVD, and ** — although the case of home electronics [ like ] is mentioned, it 
is not limited to these. Especially the presentation of a Magnesium alloy is not limited, but if it is 
a Magnesium alloy currently conventionally used for manufacture of the painted body which was 
described above, it can apply the approach of this invention. Especially desirable Magnesium 
alloys are the Magnesium alloy containing aluminum, for example, AZ-91 A, B, D, etc. 
[0008] Alcohols, such as ethanol, a methanol, and isopropyl alcohol, can be used for the surface 
tension depressant added in processing liquid in the surface treatment approach of this invention 
that what is necessary is just what the surface tension of processing liquid declines by mixing 
this surface tension depressant, and a cold shut and the permeability to ****** increase, and 
does not participate in the reaction which generates the magnesium fluoride film and an oxide 
film on anode, and controls oxidation of Mg or Mg alloy. From Occupational Safety and Health or 
a viewpoint of organic solvent poisoning prevention, ethanol is desirable. Although there is 
especially no limitation in an addition, there is a certain amount of limit from an inflammable 
viewpoint, and when it is ethanol, the range of 300 - 400 mL/L is desirable. 

[0009] Moreover, water-soluble fluorine compounds, such as a hydrofluoric acid and ammonium 
fluoride, can be used for a fluorine compound that what is necessary is just what can be 
dissolved underwater. The desirable addition range of a fluorine compound will be 100 - 150 
mL/L in a saturation hydrofluoric acid, if fewer than it, if [ than it ] more, an etching operation of 
Mg or Mg alloy base will become intense, a front face will become coarse, a chemical reaction 
becomes late, a mottling will be produced in formation of a chemical film and homogeneity will 
become inadequate. If a hydrofluoric acid is compared with ammonium fluoride, when surface 
finish is good, two persons can also be used together that what is necessary is for a hydrofluoric 
acid to react more violently to Mg or Mg alloy base, and just to carry out proper use according to 
the surface result situation of a base since ammonium fluoride has the buffer effectiveness of a 
reaction. 

[0010] As desirable processing liquid, the processing liquid containing ethanol 300 - 400 mL/L, 
and the saturation hydrofluoric acid 100 - 150 mL/L, the processing liquid containing ethanol 300 
- 400 mL/L, and ammonium fluoride 100 - 200 g/L, and the processing liquid containing ethanol 
300 - 400 mL/L, the saturation hydrofluoric acid 50 - 100 mL/L, and ammonium fluoride 50 - 
100 g/L can be mentioned. It is using back 2 persons' processing liquid to the product which 
neither a cold shut nor ****** is almost, and does not need etching in the latter part, and it is 
possible to form a smoother coat. 

[0011] Still a small amount of additive, for example, a surfactant, a defoaming agent, a chelating 
agent, etc. may be added in processing liquid, and it can raise the corrosion resistance of a coat, 
and smooth nature to it more. As a surface active agent, the polyoxyethylene alkylphenol of a 
nonionic surfactant system, polyoxyethylene fatty alcohol, a polyoxyethylene fatty acid, a 
polyoxyethylene acid amide, a polyoxyethylene fat amide, etc. can be used. Octyl alcohol, a 
cyclohexanol, ethylene glycol, etc. can be used as a defoaming agent The chelating agent of an 
ethylenediamine system can be used as a chelating agent 

[0012] What is necessary is just to maintain the temperature of processing liquid so that the 
chemical reaction of the fluorine compound to Mg or Mg alloy base may become a moderate rate, 
the case where ethanol is used — usually — a room temperature, preferably, although it is good, 
20-25 degrees C, then in order to control evaporation of ethanol, 30 degrees C or less are 
observed strictly. If it exceeds 25 degrees C, the vapor rate of ethanol will increase, a liquid 
presentation will change, and a coat presentation will change. When lower than 20 degrees C, 
formation of a coat becomes [ a reaction ] slow in spots, and homogeneity will be missing. 
[0013] formation — the film is generated — making — facing — formation — although thickness 
is adjusted according to engine performance, such as corrosion resistance required of the film, 
since thickness will hardly increase if a certain time amount (about 5 minutes) is exceeded 
although thickness is proportional to immersion time amount mostly at the beginning of 
immersion, it is usually preferably immersed in processing liquid for 1-5 minutes for 1-30 
minutes. Effectiveness is bad when film formation becomes in spots and it will apply to . 
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homogeneity, when shorter than for 1 minute, and for 5 minutes is exceeded. 
[0014] It makes it face to generate an oxide film on anode, and they are direct current voltage 
50-1 00V, anode current density 1 - 2 A/dm2. It usually processes for 10 - 20 minutes preferably 
for 5-60 minutes. A reaction will be slow, when direct current voltage is lower than 50V, an 
oxide film on anode becomes in spots, and it will apply to homogeneity, and if 100V are exceeded, 
although especially a problem does not have a reaction top, it will serve as activity top risk. A 
reaction will be slow, when anode current density is smaller than 1 A/dm2, an oxide film on 
anode becomes in spots, and it will apply to homogeneity, and if 2 A/dm2 is exceeded, the oxide 
film on anode itself will become coarse, formation — like the film, since thickness will hardly 
increase if a certain time amount (about 20 minutes) is exceeded although the thickness of an 
oxide film on anode is proportional to immersion time amount mostly at the beginning of 
immersion, it usually processes for 10-20 minutes preferably for 5-60 minutes. Effectiveness 
is bad when film formation becomes in spots and it will apply to homogeneity, when shorter than 
for 10 minutes, and for 20 minutes is exceeded. 

[0015] It is desirable to carry out bubbling of the nitrogen gas into processing liquid. By this, 
while being able to control oxidation of magnesium, the processing [ in which it reacts ] liquid of 
the front face of the painted body can be removed promptly, new processing liquid can be 
supplied continuously, a reaction can be equalized, and it becomes possible to form a uniform 
coat by the front face of the painted body. The amount of bubbling is adjusted according to the 
magnitude of the painted body. The same effectiveness is acquired, even if it replaces with 
nitrogen gas and carries out bubbling of the inert gas. 

[0016] Moreover, it is desirable to circulate processing liquid. Although what is necessary is just 
to determine circulation velocity according to the capacity of a processing tub, in order to 
control evaporation of alcohol, 10 or less L/min is desirable, and when it is 100L capacity, it 
usually considers as 5 - 10 L/min. It is desirable that a filter removes the resultant which 
furthermore floats in processing liquid in the middle of circulation. # using two steps of filters, 
50-#100 mesh and #500-#1000 mesh, — desirable — the demand level of a paint result — a 
#50-#100 mesh filter — it is good. 

[0017] rinsing of the painted body after the film was formed — 1 time — or it carries out two or 
more times. What is necessary is just to make ridge after the temperature in the case of rinsing, 
time amount, and rinsing, and desiccation be the same as that of the conventional chemical 
conversion and anodizing. Thus, even if especially the method of application for the painted body 
by which surface treatment was carried out is not limited but it performs it using any of known 
coatings, such as a solvent mold coating, a water paint, and powder coatings, it can form the 
paint film of high quality on the substrate film. 
[0018] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained 
concretely, referring to a drawing. 

(Gestalt 1 of operation) As shown in drawing 1 , while a diffuser 2 is installed in the lower part in 
the processing tub 1, the processing liquid circulatory system 4 which it is [ circulatory system ] 
open for free passage in the upper part and the lower part in a tub, and circulates processing 
liquid 3 over the inside and outside of a tub is formed in the exterior of the processing tub 1. The 
processing liquid circulatory system 4 has a circulating pump 5 and filters 6 and 7. Processing 
liquid 3 is a water solution of the fluorine compound which added surface tension depressant. 
Seven is 6#50 meshes of filters, and#500 meshes of filters. 

[0019] While carrying out immersion installation of the painted body 8 which consists of a 
magnesium content metal into the upper processing liquid 3 of a diffuser 2 on the occasion of 
processing and circulating processing liquid 3 continuously according to the processing liquid 
circulatory system 4, bubbling of the front face of the painted body 8 is continuously carried out 
with the nitrogen gas 9 from a diffuser 2. While oxidation of the magnesium of the front face of 
the painted body 8 is controlled by nitrogen gas 9 by doing in this way, continuously new 
processing liquid 3 is supplied to the front face of the painted body 8. 
[0020] Consequently, while processing liquid 3 with surface tension lower than water also 
permeates the cold shut and ****** of the painted body 8 and the reaction of magnesium and 
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processing liquid 3 advances to homogeneity in all the front faces of the painted body 8 by 
surface tension depressant being included the resultant which floats in processing liquid 3 is 
removed by filters 6 and 7 — ******** — the front face of the painted body 8 — uniform 
formation of magnesium fluoride — the film is formed. 

[0021] formation of desired thickness — the uniform formation which combines corrosion 
resistance and smooth nature when the painted body 8 was rinsed, drained off water from it and 
dried, after the film was formed — the painted body 8 covered by the film is acquired. 
(Gestalt 2 of operation) As shown in drawing 2 , one pair of cathode material 10 and 10 which is 
the graphite or lead connected to cathode is installed in the same processing tub 1 as the 
gestalt 1 of operation. 

[0022] While carrying out immersion installation of the painted body 8 which consists of a 
magnesium content metal between the cathode material 10 and 10 among the upper processing 
liquid 3 of a diffuser 2 on the occasion of processing and connecting with an anode plate t a 
current is supplied between the cathode material 10 and 10 and the painted body 8. Moreover, 
while circulating processing liquid 3 continuously according to the processing liquid circulatory 
system 4, bubbling of the front face of the painted body 8 is continuously carried out with the 
nitrogen gas 9 from a diffuser 2. 

[0023] While oxidation of the magnesium of the front face of the painted body 8 is controlled by 
nitrogen gas 9 by doing in this way, continuously new processing liquid 3 is supplied to the front 
face of the painted body 8. Consequently, while processing liquid 3 with surface tension lower 
than water also permeates the cold shut and ****** of the painted body 8 and the reaction of 
magnesium and processing liquid 3 advances to homogeneity in all the front faces of the painted 
body 8 by surface tension depressant being included The resultant which floats in processing 
liquid 3 will be removed by filters 6 and 7, and the uniform oxide film on anode containing 
magnesium fluoride is formed in the front face of the painted body 8. 

[0024] the uniform oxide film on anode which combines corrosion resistance and smooth nature 
when the painted body 8 was rinsed, drained off water from it and dried, after the oxide film on 
anode of desired thickness was formed — formation — the painted body 8 covered by the film is 
acquired. 

By the approach as shown in the gestalt 1 of operation, ethanol 350 mL/L (Example 1) 
Maintaining 1001. of aquosity processing liquid containing saturation hydrofluoric-acid (46 w/w%) 
120 mL/L and a small amount of polyoxyethylene alkylphenol at about 22 degrees C It was made 
to circulate at the rate of 51. / min, and the tabular painted body (120mmx50mmx2mm) which 
consists of AZ-91D (Mg;90, aluminum;9, Zn;1 w/w%) was immersed for 3 minutes in the condition 
of carrying out bubbling of the nitrogen gas by 1N I. / min. consequently, the front face of the 
painted body — uniform formation of magnesium fluoride — the film was formed. 
(Example 2) Chemical conversion of the 1001. of the aquosity processing liquid containing ethanol 
350 mL/L, ammonium fluoride 150g/L, and a small amount of polyoxyethylene alkylphenol was 
carried out like the example 1 except having used as processing liquid. Consequently, the result 
of the front face of the painted body became smooth rather than the case of an example 1. This 
chemical conversion approach is useful on the painted body which neither a cold shut nor 
****** is almost, and does not need etching in the latter part. 

(Example 3) Except having used 1001. of aquosity processing liquid containing ethanol 350 mL/L, 
saturation hydrofluoric-acid (46 w/w%) 75 mL/L, ammonium fluoride 75g/L, and a small amount 
of polyoxyethylene alkylphenol as processing liquid, when chemical conversion was carried out 
like the example 2, the same result as an example 2 was obtained. 

By the approach as shown in the gestalt 2 of operation, ethanol 350 mL/L, (Example 4) 
Maintaining 1001. of aquosity processing liquid containing saturation hydrofluoric-acid (46 w/w%) 
120 mL/L and a small amount of polyoxyethylene alkylphenol at about 22 degrees C In the 
condition of making it circulating at the rate of 51. / min, and carrying out bubbling of the nitrogen 
gas by 1N I. / min It was immersed and the tabular painted body (120mmx50mmx2mm) which 
consists of AZ-91D (Mg;90, aluminum;9, Zn;1 w/w%) was anodized for 15 minutes under the 
condition of direct-current-voltage 100V and anode-current-density 1.5 A/dm2. Consequently, 
the oxide film on anode containing magnesium fluoride was formed in the front face of the 
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painted body at homogeneity. 

(Example 5) Except having used 1001. of aquosity processing liquid containing ethanol 350 mL/L, 
ammonium fluoride 150 g/L, and a small amount of polyoxyethylene alkylphenol as processing 
liquid, when anodized like the example 4, the same result as an example 4 was obtained. 
(Example 6) Except having used 1001. of aquosity processing liquid containing ethanol 350 mL/L, 
saturation hydrofluoric-acid (46 w/w%) 75 mL/L, ammonium fluoride 75 g/L, and a small amount 
of polyoxyethylene alkylphenol as processing liquid, when anodized like the example 4, the same 
result as an example 4 was obtained. 
[0025] 

[Effect of the Invention] Since surface tension is reduced and a cold shut and the permeability 
to ****** were raised rather than conventional processing liquid by adding surface tension 
depressant in processing liquid according to this invention as mentioned above, the oxide film on 
anode which contained the magnesium fluoride film or magnesium fluoride in homogeneity can be 
formed in the front face of the body painted [ magnesium content metal ]. On such a paint 
substrate, it can form a smooth paint film, and it not only can improve appearance quality, but 
can reduce the corrections at the time of paint sharply compared with the former. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The equipment configuration Fig. explaining the chemical conversion of the body in 

the gestalt 1 of operation of this invention painted [ magnesium content metal ] 

[Drawing 2] The equipment configuration Fig. explaining anodizing of the body in the gestalt 2 of 

operation of this invention painted [ magnesium content metal ] 

[Description of Notations] 

1 Processing Tub 

3 Processing Liquid 

4 Processing Liquid Circulatory System 
6 Seven Filter 

8 Painted Body 

9 Nitrogen Gas 

10 Cathode Material 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

"I.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DRAWINGS 



[Drawing 1] 
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«4$(cK^tt% 1,^5, ? |^c14©SI^>6* 4Sg©SlJRg 
3&s*9. x^y-;KDJg-^4C«3 0 0-4 0 0mL/L© 



(3) 

3 

10 0~.15 0ml/L-C*f), ^*lJ;«J^£Mg£/c 

«m g ^m&ox. Sternum l < ft -orais** 

fi< ttD. *ft<fc9^fci>£fb*Ki£#W< ttoTfbiiS 
&JR©J&iS«c 3s /c 6 C%j-m^+ftlc ft * . 7 

JC& L > 7 'j itT *}M*m&G>rt "j 7 7 

£fc-c#&. 

[0 0 1 0 ] LA^Sffii L/TW, x£y-;U3 0 
0~4 0 OmL/Littjft? vflyWRK 1 0 0~1 5 0mL 
/Li^tfH*, i^y-;l/3 0 0~4 0 0ml/L 
i7 ^{bT^x^A 1 0 0~2 0 0 g/L ££#£?£& 

x£y-Jl<3 0 0~40 OmL/LifSfn^ Hb* 20 
0 0mL/L£7 vitTl'^-'tiAb 0—1 
0 0 g/Li4«l«l:f t«CiA5-c§S. Mm 

£ ^ £ 'ft < . Mti » ? > £ 
[001 n w««:?6ccii>a©^jns"j > 

x^u>flUWTJL-3-;k tf'J^+i'x^bXlgBm 

[0012] mmm<DM&it. Msttcitus^^mm 
ictt-rz 7 vmt&moit^Rfoimmft&fficftzj: 

itmu. 5f$U<W2 0~2 5°C<h-rntf.J;li3&5, x£ 40 
y-jV<DMM^M-r^tctbl,c 3 O-CJ^T^^Fr-S. 

ffifiS#SE*> 0 KIIt«fifc&JgEfbT 20-Ccfc9fl£t^£. 

siSjwi < ^©?f»5 g tc h icft to mcx w z> c 
[0013] it&m*£.mz-&z>icv%uxte. it&mtc 

&£B#&a <5#gK) £®x.-5>£iRji&;s:ii£A,£ii;L& 



mm 2 001-172772 
4 

h It ft -o r*a— tttc j&» W 5 C £ {Cite 0 . 5 ^Pl^fix. -5 

[0014] mwmitmz&mz-ezicvgiu-at. m.m. 

1S50-100V, &§^Kftfflgl~2 A/dm J 
"P. a^5~6 0»F^. »£U<«1 0-2 0«1 
fS. e*«E3W5OVJ:0fil>iRJ&Wa<HMBil^b 
M* 5 */c6CCJior^|— ftKAiW^,C£(C^«3. 10 0 

£ & £„ 1 A/ d m 2 «fc 0 /h 3 (,=- £ 

jWI< Kffi^bfg*5^?c6(cf«cori*i-tttc^wsc: £ 
tCJ&i?, 2 A/dm J £jS;lS£llffiMfl:J^-©&©# 
ffl<«c*. {b»£M£l5J8Uc. W«IKfbg«DRIV[«aai^ 
M*MSB#F [ fl&a3:«i:b0!lT £*>©©. &£B#Rfl (2 0# 

mm.) tmmttet&mz-t^ ft z>o>-c. m 

»«5~6 0^|ffl. !lfSt<»10-20m 

1 O'»HIJ:»3St>iit0iiJJ^*^6tCJa:oT^-tt 
{C*>^SC£{C&0. 2 0#B*«it££fl»#««t». 
[0015] ^S^4"tCSS**X^-'N'^'; >^T-5©*5 
*f*L.t>. C©C£(CJ;»5. •??*i>"7J*<DmtZfflffl 
■C# S £ £ ^>{C, tSSfeilf*©aB©SJt^MS^*ji^ 
36>{cBt£ u»HBtt«kffl**l6it.f br Sf&**&— fb 

[0 0 16] &tcmmm*fflR2i£Z><D&itf&l,\<K w 

a-fromMZWUTZtcMt 1 0 L/m i nfe(T^M 
StK, 100LSl©^Blf5-10L/m,in 

rje«i*7 ^;i/*-risfe*-r*©36J»*i / (,> 0 #5 0~# 

100>.7>>ai#500~#ip 0 0> ^>^<D2g 
#KJl-KJ:-jrtt# 5 0~# 1 0 0^ v%/*.<D7 

[0017] mmmztitc&(Dtmm&<D*.mz 1 @ 

^30. ^«^*©{bfi£^a. »SBftfbffi9^iSItt«:r 

mwm&ftz. K»i©^©^Tn^ffl^-ctf^r 

*>. TtfiM©±CC^ D a D K©^lg?:Jf^nJt|-C*-2> 0 
[0018] 

L St *5 *E> W tctt . 



5 

a, 7 -< ;l>£-7»:# 5 0 OS vi/*.-C$>Z>. 

[0019] mmicmo-cit: %Lfmw.2<D±.-%<D®m 

m 3 «ti{C v A^W#J1#> 6ft 5$*££S& 8 

Stgb. MS&3£MS&MS^4&cJ:«3*&*ir«8l 

[0 0 2 0 ] *!BR*i6TfflI*dtf C 4T7k 

5/ *> A £ ffi&ft 3 £ ©SJE5*s^i— «cjtfr -T -2. 1 1 i> &c . 
A!^l?g[3*K:^jS-r2.JgfS^£^«7^Jl/^-6, 7-C 
HJ*Sn*Ci«Ctt«Jv 8 ©SlffiK:, 7«;<t7 

[0021] ffimvmzvitmmimi&ztitc&ic. m 20 
*n# ens. 

) 0 2 tt^-r J: 5 tt> i^©^si 1 tm 

$&T£>£ l*f©l&Sttl 0, 1 0*S|SS3 nxi,^„ 

[0022] aaaecia fc^g2©±^©Ms 

i3fi, HtffiWlO, 1 0©ratCvy*i/^A^W^ii 
6 ft & ttBfe&tt 8 &«iRKB L, nSK&ttr £ i i & 
K, iittio, i0itMft8i©PI(clMfi^ 30 
TS. $?c^S«3?:^ffi?K«ig^4{CJ:i3$S^.T«Ig 

[0 0 2 3 ] COJ^KT-SCitt.fcO. ^SW/* 9 (C 
<fc -o TUfc^tt 8 ©Slffi©^* A©M<bWfl«WS 

tii> 1 1 fete. M*££!Eft 8 ©&fficc|6;ir*HStt«SI* 
3«?nS„ ^-©ifgjli, *mSR*(ST»l**tfCi 

t;*>^fciS»U S^i*8©^Etctst,irv 

y*i">Ai«HKS3 4©Ea£#ft- ^tifTS £ £ & 40 

[0024] sracDw seDnsit^us^tiKsn^ 

(C. tiBfe&(*8€*ftU tMW»JU &*£2-t±-2>£. W 
fc*i/c$«£ilft8#f#e>*i.5. 

(lasw i ) mmmm 1 ^ otcj: 5 tn-^mc^ <o . 

i£^-Jt/3 5 OmU/L, ggfn? WbTks?!^ (4 6 w/ 50 



&H2 0 0 1 - 1 7 2 77 2 
6 

w%) 1 2 OmL/L, ii>fi©^U ^^~>x^b>T;l/+ 

j^iy-;b^/c*ltWll i o o 9 ^ 

2 2 'CK^fL-oo, 5 9 h ;U/m i n ©jlSfflfBS 
Si*. SSStfXSrl N 'J » f-JU/m i nT/^'J>n 
•2>#^c*j<,>T, AZ-91D (Mg;90, Al ; 
9, Zn ; lw/w%) &&ft&tiittCDtt&&{t (1 2 
0mmX5 0irniX2mm) ^S^SSLfc,, ^©^m. M 
&JStt©«®K: "7 9 { b v ~> l*.<D%3-tj;i'amfrW 

i^y-;P3 5 OmL/L. 7 9<tT>*- 

■7Ai5 0g/L, ^>fi©^y^*^x^u>r;m i Ji' 
^ * ^-jb^^c^ty&sis i o o v v \-)\,itmm. 
t hxm^toummmm 1 ti§i«K urYb^su 

(SatW3) x^y-;l/3 5 OmL/L. m^V y{b*JR 
l(4 6w/w%) 7 5DIL/L, 7 9fbT>^r- , 5A7 
5g/L. ^>S©jH'J^+^x?U>T^*JU7iy- 

;u*^?g*tt«Hl* i o o 9 h ju^a^i: urffl 

(USS^J 4 ) HJS©»Ss 2 L fc<fc 5 tt* ffitc J: 0 . 
i^y-;l/3 5 OmL/U fi&W7 y<b*fS^ (4 6w/ 
w%) 120 mL/L, ^©^U^-^^x^U^TJU 

*^7*>r-ji/*^Ai*ffiia««[ i o o >; 9 h;^. 

^2 2'C(C^L--oo > 5 V v YA>/m. i n©iigf« 
m2-ti> a«**X?rl NU v\->\>/m i nWJ>? 
r4t«BK*Jl>T. AZ-91D (Mg;90, Al; 
9, Zn ; lw/w%) *^A,t5f«OSigft (1.2 
0mmX5 0 itmX 2 mm) jffifeSEE 1 o'o V 4 Pi 

®m«£SS i . 5 a / d m 2 ©^#Ttt i 5 ftmmmk 

(fW6#l5 ) x^y-Jb3 5 OmL/L. 7 9<bT>*- 
7A15 0g/L. ^S©#'J^-+^x^b>T;l/=^Jb 

K(4 6w/w%) 7 5mL/L. 7 9{bT>^r-'?A 7 

i o o u 9 h^^^ajgi crffl 
^jsw4 tmmommnmhtitc. 

[002 5] 

C«^©»*] J&Lh©<fc9«:**9iK«fcti«. ^a^cc 

mmmf}i&-mi^miM-r?> c t tc j; 9 , fi£*©ffis?gj: 
•3 fea®atft*fiTs-«*'r»«t»-*»aii;*>^©iKatt* 



C5) 



^2 0 0 
8 
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mmm 
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6. 


7 ?j)Uif — 
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[SI] 



[02] 




{X}— 




{X3— 



1 ffi&fi 

3 mm 

6, 7 -?<iV*- 

8 ttl£5£# 

9 a*#x 



8 tt£tt* 
10 PSft# 



(72)^0^^ ^ F 4K026 AA01 BA01 BA08 BB06 CA16 

^HS??P1XrU^PWl006§ife t£T^S CA28 CA37 DA01 DA03 DA05 

S^^^ttrt DA15 



